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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with s tr i k e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please AMEND claims 1, 2, 14, 16, and 19, and ADD claims 21-23 in accordance with 
the following: 

1 . (Currently Amended) A constant velocity universal joint, comprising: 
an outer race having a substantially spherical inner surface, said substantially spherical 
inner surface having a plurality of track grooves defined therein, each of said track grooves in 
the outer race having a groove bottom of a longitudinal sectional shape representing a shape of 
a curve; 

an inner race having a substantially spherical outer surface and positioned inside the 
outer race, said substantially spherical outer surface having a plurality of track grooves defined 
therein in correspondence with the respective track grooves in the outer race, each of said track 
grooves in the inner race having a groove bottom of a longitudinal sectional shape representing 
a shape of a curve; 

a plurality of balls interposed between the outer and inner races and rotatably 
accommodated between the mating track grooves in the outer and inner races; 

a retainer having a plurality of pockets accommodating therein the corresponding balls, 
said retainer having a substantially spherical outer surface, held in surface contact with the 
substantially spherical inner surface of the outer race, and a substantially spherical inner 
surface held in surface contact with the substantially spherical outer surface of the inner race; 

each of said track grooves in the outer race having a center of curvature lying in an axial 
section of the outer race; 

each of said track grooves in the inner race having a center of curvature lying on an 
axial section of the inner race, said center of curvature of each track groove in the outer race 
and said center of curvature of each track groove in the inner race being offset an equal 
distance leftwardly and rightwardly with respect to an angle center of the universal joint; 

at least one of said substantially spherical inner surface of the outer race and-or each of 
the track grooves in the outer race being defined by a post-hardening cut surface; 
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the outer race being made of a medium carbon steel; and 

each post-hardening cut surface having a surface roughness not greater than 0.8 as 
stipulated in B0601 of JIS standards. 

2. (Currently Amended) The constant velocity universal joint as claimed in Claim 1 , 
wherein: 

at least one of said substantially spherical outer surface of the inner race and-or each of 
the track grooves in the inner race is defined by a post-hardening cut surface; 
the inner race is made of a case hardening steel; and 

each post-hardening cut surface has a surface roughness not greater than 0.8 as 
stipulated in B0601 of the JIS standards. 

3. (Previously Presented) The constant velocity universal joint as claimed in Claim 
1 , wherein 

of the substantially spherical outer surface, the substantially spherical inner surface, and 
the pockets, at least the pockets have respective inner surfaces which are defined by a post- 
hardening cut surface; 

the retainer is made of a case hardening steel; and 

each post-hardening cut surface has a surface roughness not greater than 0.8 as 
stipulated in B0601 of the JIS standards. 

4. (Original) The constant velocity universal joint as claimed in Claim 1, wherein 
the constant velocity universal joint is for use with a propeller shaft. 

5. (Previously Presented) The constant velocity universal joint as claimed in Claim 
4, wherein the outer race has an inlet mouth and a rear opening opposite to the inlet mouth and 
having a diameter smaller than a diameter of the inlet mouth, said outer race also having a 
fitting flange formed therewith at a location radially outwardly of an outer periphery of the inlet 
mouth and a cylindrical mount formed therewith to protrude axially outwardly from the opening, 
wherein the propeller shaft extends through the rear opening and is then engaged with the inner 
peripheral surface of the inner race. 
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6. (Original) The constant velocity universal joint as claimed in Claim 1 , wherein 
the number of the track grooves in each of the inner and outer races is eight. 

7. (Previously Presented) The constant velocity universal joint as claimed in Claim 
1 , wherein a surface of at least the retainer is formed with a surface treatment layer to reduce a 
frictional resistance. 

8. (Original) The constant velocity universal joint as claimed in Claim 7, wherein 
the surface treatment layer is a film of a solid lubricant. 

9. (Original) The constant velocity universal joint as claimed in Claim 7, whereip 
the surface treatment layer is a low temperature sulfurized layer. 

10. (Original) The constant velocity universal joint as claimed in Claim 1 , wherein 
each of the track grooves in each of the inner and outer races and the corresponding ball 
cooperate to define radial gaps therebetween, each of said radial gap being of a size not 
greater than 0.05 mm. 

1 1 . (Original) The constant velocity universal joint as claimed in Claim 1 , wherein 
each of the pockets in the retainer and the corresponding ball accommodated therein 
cooperate to define axial gaps, each of said axial gaps being positive. 

12. (Original) The constant velocity universal joint as claimed in Claim 1 , wherein 
each of the track grooves in the outer race has a transverse sectional shape that is oval. 

13. (Previously Presented) The constant velocity universal joint according to 
claim 1 , wherein the spherical inner surface of the outer race has a surface roughness not 
greater than 0.8, as stipulated in B0601 of the JIS standards. 

14. (Currently Amended) A con s tant v el oc i ty un i v e r s a l joint, compr i s i ng: 

an out e r r a c e h a v i ng a s ph e rical i nn e r s urfac e , s aid s ph e r i c a l i nn e r s urf a c e hav i ng a 
p l ur ali ty of track groov es d e fin e d th e r ei n, e ach of s aid tr a ck groov es i n th e out e r rac e hav i ng a 
groov e bottom of a l ong i tud i nal s e ction al s hap e r e pr ose nt i ng a s hap e of a curv e ; 
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an inn e r rac e h a v i ng a s ph e r i ca l out e r s urfac e and po si tion e d in si d e th e out e r rac e , sai d 
s ph e r i ca l out e r s urf a c e hav i ng a p l ural i ty of tr a ck groov es d e f i n e d th e r ei n i n corr es pond e nc e 
w i th th e r es p e ct i v e track groov e s i n th e out e r r a c e , e ach of sai d tr a ck groov es in th e i nn e r rac e 
h a v i ng a groov e bottom of a long i tud i n al se ction al s hap e r e pr ese nt i ng a s h a p e of a curv e ; 

a p l ur ali ty of ba lls i nt e rpo se d b e tw ee n th e out e r and inn e r r a c es and rotat a b l y 
accommodat e d b e tw ee n th e m a t i ng track groov es i n th e out e r a nd i nn e r r a c es ; 

a r e t ai n e r h a v i ng a p l ur ali ty of pock e t s accommod a t i ng th e r ei n th e corr es pond i ng ba lls , 
sai d r e ta i n e r h a v i ng a s ph e r i c al out e r s urfac e , h el d i n s urf a c e cont a ct w i th th e s ph e ric al i nn e r 
s urf a c e of th e out e r r a c e , a nd a s ph e r i c al inn e r s urfac e h el d i n s urf a c e contact w i th th e 
s ph e r i c al out e r s urf a c e of th e i nn e r r a c e ; 

ea ch of s a i d tr a ck groov es i n th e out e r r a c e h a v i ng a c e nt e r of curvatur e l y i ng i n a n ax ial 
se ct i on of th e out e r r a c e ; a nd 

ea ch of sa id track groov es i n th e inn e r rac e h a v i ng a c e nt e r of curv a tur e l y i ng on an 
a x ial se ct i on of th e i nn e r r a c e , sai d c e nt e r of curv a tur e of e ach tr a ck groov e i n th e out e r rac e 
a nd s a i d c e nt e r of curv a tur e of ea ch tr a ck groov e i n th e i nn e r r a c e b ei ng off se t an e qua l 
d is t a nc e l e ftward l y and r i ghtwardly w i th r es p e ct to an ang le c e nt e r of th e un i v e r s al jo i nt; 

a t le a s t on e of sai d sph e r i c al i nn e r s urf a c e of th e out e r r a c e a nd e ach of th e tr a ck 
groov es i n th e out e r r a ce b ei ng d e f i n e d by a po s t - hard e n i ng cut s urf a c e , 

a s urf a c e of at leas t th e r e t ai n e r b ei ng form e d w i th a s urf a c e tr e atm e nt l ay e r to r e duc e a 
fr i ct i ona l r esis tanc e , 

th e s urfac e tr e atm e nt lay e r b ei ng a fi l m of a s o li d l ubr i cant; a nd The constant velocity 
universal joint according to claim 8, further comprising: 

an undercoat bewg-provided between the surface of the retainer and the solid 
lubricant. 

15. (Previously Presented) The constant velocity universal joint according to 
claim 14, wherein the undercoat is made of manganese phosphate. 

16. (Currently Amended) A constant velocity universal joint, comprising: 

an outer race having a spherical inner surface, said spherical inner surface having a 
plurality of track grooves defined therein, each of said track grooves in the outer race having a 
groove bottom of a longitudinal sectional shape representing a shape of a curve; 



5 



Serial No. 09/995,678 

an inner race having a spherical outer surface and positioned inside the outer race, said 
spherical outer surface having a plurality of track grooves defined therein in correspondence 
with the respective track grooves in the outer race, each of said track grooves in the inner race 
having a groove bottom of a longitudinal sectional shape representing a shape of a curve; 

a plurality of balls interposed between the outer and inner races and rotatably 
accommodated between the mating track grooves in the outer and inner races; 

a retainer having a plurality of pockets accommodating therein the corresponding balls, 
said retainer having a spherical outer surface, held in surface contact with the spherical inner 
surface of the outer race, and a spherical inner surface held in surface contact with the 
spherical outer surface of the inner race; 

each of said track grooves in the outer race having a center of curvature lying in an axial 
section of the outer race; and 

each of said track grooves in the inner race having a center of curvature lying on an 
axial section of the inner race, said center of curvature of each track groove in the outer race 
and said center of curvature of each track groove in the inner race being offset an equal 
distance leftwardly and rightwardly with respect to an angle center of the universal joint; 

at least one of said spherical inner surface of the outer race a**d-or_each of the track 
grooves in the outer race being defined by a post-hardening cut surface, 

a surface of at least the retainer being formed with a surface treatment layer to reduce a 
frictional resistance, and 

a surface treatment layer formed in the inner and outer races is different than the 
surface treatment layer formed in the surface of the retainer. 

17. (Previously Presented) The constant velocity universal joint according to 
claim 3, wherein a surface of at least the retainer is formed with a surface treatment layer 
for reducing a frictional resistance, 

wherein the surface treatment layer is a film of a solid lubricant, and 
further comprising an undercoat provided between the surface of the retainer and 
the solid lubricant. 

18. (Previously Presented) The constant velocity universal joint according to 
claim 3, wherein a surface of at least the retainer is formed with a surface treatment layer 
for reducing a frictional resistance, and 
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wherein a surface treatment layer formed in the inner and outer races is different 
than the surface treatment layer formed in the surface of the retainer. 

19. (Currently Amended) The constant velocity universal joint according to claim 
5, wherein a surface of at lest -least the retainer is formed with a surface treatment layer to 
reduce a frictional resistance, 

wherein the surface treatment layer is a film of a solid lubricant, and 
further comprising an undercoat provided between the surface of the retainer and 
the solid lubricant. 

20. (Previously Presented) The constant velocity universal joint according to 
claim 5, wherein a surface of at least the retainer is formed with a surface treatment layer 
to reduce a frictional resistance, and 

wherein a surface treatment layer formed in the inner and outer races is different than 
the surface treatment layer formed in the surface of the retainer. 

21 . (New) A method of manufacturing a constant velocity universal joint, comprising: 
forging an outer race member; 

forging an inner race member; 
pressing a retainer member; 

hardening the outer race member, the inner race member, and the retainer member with 
a heat treatment; and 

after the hardening, cutting at least one of an inner surface of the outer race member to 
form a substantially spherical inner surface, or a plurality of track grooves in the inner surface of 
the outer race member, each post-hardening cut surface having a surface roughness not 
greater than 0.8 as stipulated in B0601 of JIS standards, 

wherein the outer race member is made of a medium carbon steel, and 

each of the track grooves in the outer race has 

a groove bottom of a longitudinal sectional shape representing a shape of a 

curve, and 

a center of curvature lying in an axial section of the outer race. 

22. (New) The method according to claim 21 , further comprising: 
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after the hardening, cutting at least one of an outer surface of the inner race member to 
form a substantially spherical outer surface, or a plurality of track grooves in the outer surface 
of the inner race member defined in correspondence with the respective track grooves in the 
outer race, each post-hardening cut surface having a surface roughness not greater than 0.8 as 
stipulated in B0601 of JIS standards, 

wherein the inner race member is made of a case hardening steel, 

each of the track grooves in the inner race has 

a groove bottom of a longitudinal sectional shape representing a shape of a 

curve, and 

a center of curvature lying on an axial section of the inner race, and 
the center of curvature of each track groove in the outer race and the center of 
curvature of each track groove in the inner race being offset an equal distance leftwardly and 
rightwardly with respect to an angle center of the universal joint. 

23. (New) The method according to claim 21 , further comprising: 
after the hardening, cutting at least one of a substantially spherical outer surface of the 
retainer member, a substantially spherical inner surface of the retainer member, or inner 
surfaces of a plurality of pockets in the retainer member, each post-hardening cut surface 
having a surface roughness not greater than 0.8 as stipulated in B0601 of JIS standards, 
wherein the retainer is made of a case hardening steel. 
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